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LQLWLDWLQJ V\VWHP LQLWLDWLQJ VHTXHQFH QR RI IUHH IDFHV H[SORVLYH W\SHV H[SORVLYH HQHUJ\ FKDUJH
JHRPHWU\DQGORDGLQJPHWKRGZKLOHRWKHUVDUHXQFRQWUROODEOHSDUDPHWHUVZKLFKDUHQDWXUDODQGDUH
UHODWHG WR JHRORJLFDO FRQGLWLRQV URFN FKDUDFWHULVWLF HWF *URXQG YLEUDWLRQ SKHQRPHQRQ WKRXJK
XQGHVLUDEOH \HW LV DQ LQWHJUDO SDUW RI WKH URFN EODVWLQJ DFWLYLWLHV  *URXQG YLEUDWLRQV DUH JHQHUDOO\
TXDQWLILHG E\PHDQV RI SDUWLFOH YHORFLWLHV DW SDUWLFXODU JURXQG ORFDWLRQV &XUUHQWO\ WKHPRVWZLGHO\
DFFHSWHG VLQJOH PHDVXUHPHQW RI JURXQG YLEUDWLRQ FRQVLGHUHG SRWHQWLDOO\ GDPDJLQJ LV 3HDN 3DUWLFOH
9HORFLW\339339LVGHILQHGDVWKHVSHHGE\ZKLFKHDUWKSDUWLFOHVPRYHRUSDVVDSDUWLFXODUVLWH
7KHGHWRQDWLRQRIH[SORVLYHVHWVXS LQWHQVHG\QDPLFVWUHVVGXH WR VXGGHQDFFHOHUDWLRQE\ WKHJDV
SUHVVXUHRQ WKHEODVWKROHZDOO5RFNEUDNHVPXFKHDVLO\ LQ WHQVLRQ WKDQ LQFRPSUHVVLRQDQGIUDFWXUH
SURJUHVVEDFNZDUGIURPWKHIUHHVXUIDFH7KHVWUDLQHQHUJ\GXHWRWKHVWUDLQZDYHVIUDJPHQWVWKHURFN
PDVVGXH WRPHFKDQLVPVDVFUXVKLQJ UDGLDOFUDFNLQJDQG UHIOHFWLRQEUHDNDJH LQ WKHSUHVHQFHRI IUHH
IDFH7KHFUXVKHG]RQHDQGUDGLDOIUDFWXUH]RQHFUHDWHVYROXPHRISHUPDQHQWO\GHIRUPHGURFN$VWKH





















7KH EODVWLQJ RSHUDWLRQZDVPRQLWRUHGZLWK VHLVPRJUDSK PDNH ,QVWDQWHO ,QF &DQDGD0LQLPDWH
SOXVZLWKWZRJHRSKRQHVDQGWZRPLFURSKRQHV7RWDOEODVWHYHQWZHUHPRQLWRUHGRYHUDSHULRGRI
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4.1. Ppv prediction by multiple linear regression analysis 
0XOWLSOHUHJUHVVLRQDQDO\VLVLVXVHGWRSUHGLFWOLQHDUUHODWLRQVKLSEHWZHHQDGHSHQGHQWYDULDEOHDQG
RQH RU PRUH LQGHSHQGHQW YDULDEOH ,W LV EDVHG RQ WKH SULQFLSOH WKDW PLQLPL]HG VXP RI VTXDUHV RI
GLIIHUHQFHVRISUHGLFWHGDQGPHDVXUHGYDOXHDQGLVJLYHQE\

:KHUH  LQWHUFHSW ȕ HUURU DVVRFLDWHGZLWKSUHGLFWRU DQG   DUH FRHIILFLHQW RQ WKHQWK SUHGLFWRU










4.2. Feed forward back propagation neural network 
$11LVWKHEUDQFKRILQWHOOLJHQFHVFLHQFHZKLFKKDVEHHQLQWURGXFHGVLQFH$UWLILFLDOQHXUDO
QHWZRUN GHILQHG E\ WKUHH VWHSV VXFK DV QHWZRUN DUFKLWHFWXUH WUDLQLQJ DQG WHVWLQJ >@ 7KH QHXUDO
QHWZRUNKDV WREH WUDLQHGGDWD EHIRUH LQWHUSUHWLQJQHZ LQIRUPDWLRQ$PRQJ DOO WKH DOJRULWKPVEDFN






LQ WKH KLGGHQ OD\HU  ,W LV FDOOHG IRUZDUG SDVV +HUH RXWSXW LV FRPSDUHG ZLWKPHDVXUHG YDOXH 7KH

















I     
ZKHUHI LVWKHZHLJKWHGVXPRILQSXWVIRUDSURFHVVLQJXQLWRIRXWSXWOD\HU
,Q WKH OHDUQLQJ SURFHVV WKH QHWZRUN LV SUHVHQWHG ZLWK SDLU RI SDWWHUQV DQ LQSXW SDWWHUQ DQG
FRUUHVSRQGLQJ GHVLUHG RXWSXW SDWWHUQ 7KH QHWZRUN FRPSXWHV RXWSXW SDWWHUQ E\ XVLQJ ZHLJKWV DQG
















ZKHUH LVWKHZHLJKWEHWZHHQ QHXURQRIKLGGHQOD\HUDQG QHXURQRIRXWSXWOD\HU LVWKHELDV
QHXURQQLVSUHGLFWHGYDOXH7KHSURFHVVLVUHSHDWHGWLOOWKHXVHUVSHFLILHGHUURURUHSRFKJRDOLVUHDFKHG
4.3.  Ann based prediction by network training 
)RUQHWZRUNWUDLQLQJVWHSVDVLQLWLDOL]DWLRQRIZHLJKWVIHHGIRUZDUGEDFNSURSDJDWLRQRIHUURUVDQG
XSGDWLQJRIZHLJKWVDQGELDVHVDUHQHFHVVDU\)RULQLWLDOL]DWLRQRIZHLJKWVWKHLQSXWSDUDPHWHUFRQVLVWV
RI WZR YDULDEOHV VXFK DV GLVWDQFH EHWZHHQPRQLWRULQJ SRLQW DQG EODVWLQJ IDFH H[SORVLYH DQG WDUJHW
SDUDPHWHUFRQVLVWSHDNSDUWLFOHYHORFLW\(DFKLQSXWDQGWDUJHWSDUDPHWHUFRQVLVWVRIWKHGDWDVHW)RU
WKH WUDLQLQJ QHWZRUN )LJ DOO  GDWDVHW ZHUH GLYLGHG  ILYH IRU WKH WUDLQLQJ WZR IRU WKH
YDOLGDWLRQDQGWZRIRUWKHWHVWLQJXVLQJ0$7/$%YHUFRGH7KHKLGGHQOD\HULVPDGHZLWKILYH
QHXURQV 7KH WUDLQLQJ GDWD ZHUH XVHG IRU ZHLJKW PDWUL[ : DQG ELDV YHFWRU E ZKLOH WHVW DQG
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4.4. Calculated ppv by empirical equations 









































































































WKH UDGLDO GLVWDQFH EHWZHHQ EODVW IDFH WR YLEUDWLRQ PRQLWRULQJ SRLQW P DQG . % DQG Q DUH WKH VLWH
FRQVWDQWVZKLFK GHSHQGV RQ SDUDPHWHUV DV JHRORJ\ RI DUHD URFNPDVV FKDUDFWHULVWLFV HWF 5HJUHVVLRQ
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%\ XVLQJ EDFN SURSDJDWLRQ $11 PRGHO ZLWK /HYHQEHUJ0DUTXDUGW WUDLQLQJ DOJRULWKP LW LV
FRQFOXGHG WKDW $11 PRGHO LV PRUH DSSURSULDWH IRU SUHGLFWLRQ RI 339 WR SURWHFW VXUURXQGLQJ
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